Introduction
Osler-Weber-Rendu syndrome is a rare hereditary disorder with varied manifestations. The pathophysiology of this syndrome is related to weakness of the vessel walls with resulting dilation of the vascular lumen and development of vascular shunts [1, 2] . The most common clinical presentation is recurrent epistaxis and telangiectasias of the face, the lips, the limbs, and the trunk. Gastrointestinal and central nervous system hemorrhage and liver arteriovenous malformations are also frequently encountered.
Ultrasound is a useful tool in the detection of liver vascular shunts, whereas computed tomography (CT) and angiography can help in the characterization of these lesions and its associated complications.
Arteriovenous shunts are the most common subtype of liver shunts (ie, from the hepatic artery to the hepatic veins) and are associated with high-output cardiac failure secondary to an excessive return of blood to the heart [3].
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Clinical case
A 62-year-old woman with a known Osler-Weber-Rendu syndrome presented to the emergency department complaining of dyspnea, fatigue, increased abdominal girth, and peripheral edema. Physical examination revealed tachypnea, cold extremities, and bibasilar crackles on pulmonary auscultation. Signs and symptoms of a decompensated congestive heart failure prompted further evaluation with electrocardiogram and transthoracic echocardiogram. Right upper quadrant tenderness was also present at physical examination. An abdominal ultrasound was requested to evaluate for ascites or a possible acute hepatobiliary disease.
Cardiac tests showed signs consistent with severe right heart failure; abdominal ultrasound revealed moderate volume ascites and signs suggestive of cirrhosis, with liver enlargement, irregular contour, left lobe hypertrophy, and a diffusely heterogeneous ecotexture. The most relevant ultrasound findings were, however, a prominent common hepatic artery with a diameter at the extrahepatic level similar to that of the portal vein (Fig. 1) ; the presence of several tubular structures paralleling the portal vein at the hepatic hilum, representing dilated arterial branches; and markedly dilated and tortuous intrahepatic vessels suggestive of arterioportal shunts (Fig. 2) .
A multiphasic contrast-enhanced CT scan of the abdomen was performed for further evaluation, revealing a dysmorphic liver, with mottled enhancement in the arterial and early portal venous phase (Fig. 3A and B) . On delayed phase imaging, enhancement of the liver became more uniform, as seen in Figure 3C . The findings described on ultrasound were confirmed by noting marked tortuosity and an increased caliber of the common hepatic artery, multiple tortuous intrahepatic collateral circulation, and arteriovenous shunts (Fig. 3D) . Hepatic vein engorgement, cardiomegaly with right-side predominance, ascites, and splenomegaly were also present. These findings were suggestive of liver involvement in the OslerWeber-Rendu syndrome.
Discussion
Hereditary hemorrhagic telangiectasia (HHT) or Osler-WeberRendu syndrome is a rare, autosomal dominant genetic disorder characterized by the development of angiodysplasias, as well as arteriovenous aneurysms and vascular shunts. HHT can affect multiple organic systems, with the most important being the lungs, the liver, and the brain. The diagnosis of HHT lies largely on a clinical basis, with epistaxis, telangiectasias, visceral lesions, and a positive family history being the 4 main clinical diagnostic criteria. For a definite diagnosis, at least 3 of the aforementioned criteria must be present, according to the Curacao criteria [4] .
Although liver involvement is commonly present, symptomatic associated complications are rare. Because the liver has a dual blood supply and a dual venous drainage system, different types of vascular shunts can develop [5] . Clinical manifestations of liver involvement in HHT depend mostly on the predominant type and size of vascular shunt, and have been categorized into 3 distinct clinical patterns: (1) high-output cardiac failure, (2) portal hypertension, and (3) biliary disease. Cases of high-output cardiac failure are usually associated with arteriosystemic shunts (shunts between the common hepatic artery and the hepatic veins, the most common type of liver shunts); portal hypertension is associated with arterioportal shunts, and cholangiopathy is associated with portosystemic shunts (shunts between the portal vein and the hepatic veins) [6] .
In the presented case, a hyperdynamic state secondary to arteriovenous shunting was present, resulting in congestive cirrhosis.
Ultrasound has an important role in the diagnosis and surveillance of liver involvement in HHT as it is a noninvasive, low-cost, and readily available tool. Sonographic findings such as a dilated (>7 mm), tortuous common hepatic artery and intrahepatic hypervascularization are highly sensitive and specific signs; other signs that can also be found (but are not specific for the disease) are dilated portal and hepatic veins, hepatomegaly, and nodular liver contour [7] .
Multiphasic contrast-enhanced CT can be useful in the further characterization of cirrhosis, in evaluating heart failure, and in detecting liver complications such as the development of hepatocellular carcinoma.
The most prominent finding at CT, which cannot be accessed by sonography, is the heterogeneous liver enhancement pattern in arterial and early portal venous phases because of perfusion abnormalities, with a subsequent uniform enhancement on delayed imaging. These findings resemble the "nutmeg" liver, an appearance typical of venous hepatic congestion seen in either Budd-Chiari syndrome or cardiac failure. Other described CT and MRI findings are a dilated common hepatic artery (along with its intrahepatic branches) and dilated hepatic and portal veins with early contrast filling, indicating arterioportal or arteriovenous shunting.
The role of conventional diagnostic angiography is now limited to pretransplant workup and global hemodynamic assessment. Therapeutic angiography with hepatic artery embolization or ligation may be useful in complicated cases, but should be performed only in experienced centers because of the risk of hepatobiliary necrosis.
The prognosis of HHT with liver involvement is good and medical treatment is usually sufficient. Severe cases with development of congestive cirrhosis can only be cured with liver transplant.
Conclusion
Osler-Weber-Rendu syndrome is a rare cause of vascular dysplasia involving many organs and systems. A case of severe liver involvement in a patient with HHT was presented. Radiologists should be aware of the imaging findings of abdominal manifestations of this disease. 
